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classic Fourier techniques with 75% of the data. The remaining data were utilized to 
assess the accuracy of the CTs. 
Results: The classical Fourier transform method performed well, correctly identifying 
87.5% of F, 83.3% of FL and 93.3% of CN in the training clara set and 43.8%, 83.3%, 
73.3% in the test data, respectively. The best AR CT surpassed the classic methods and 
identified 97.9% of F, 72.2% of FL and 95.6% CN in the training data, and 87.5%, 66.7%, 
86.7% in the test data, respectively, with high specificity (90-100%) in each case. Some 
overlap was observed between the F and FL regions due to presence of collagen in both, 
and hence this result was not unexpected. 
Conclusion: This study proved that AR techniques ere better suited to the analysis of 
IVUS data than the more widely used classical tools. The AR classification scheme can 
be further employed to facilitate real-time evaluation of plaques with IVUS. 
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Background: Stenosis resistance during hyperemia has been shown to be more accu- 
rate in predicting reversible ischemia than flow reserve based on either pressure (FFR) 
or Doppler signals (CFVR). Clinical application of this concept is hampered by the lack of 
a suitable dual-sensor guide wire. We tested a new 0.014" guide wire (Jomed) that is 
equipped with both a Doppler velocity transducer and a pressure sensor. Methods: 
Static and dynamic tests were carried out to assess the accuracy of the dual-sensor 
combowire in vitro. The in vivo performance was tested in goats. A constant pressure 
pertusion system connected to the left circumflex coronary artery was used to vary coro- 
nary pressure and flow. The signals obtained with the combowire were compared to inde- 
pendently measured reference signals of pressure (Millar) and volume flow (Transonic). 
Results: The physical and mechanical characteristics of the combowire match those of 
existing single-sensor guide wires and its in vitro accuracy corresponds to their respec- 
tive specifications. The response of the pressure sensor was linear over a range from 0 
to 230 mm Hg (Pcombo= -0.17+0.98 Pmillar, r=0.99). The average absolute difference to 
the reference signals in vitro was -1.9 + 2.9% for the pressure sensor and 0.2 + 1.5% for 
the velocity sensor. Both sensors exhibited a delay of about 25 msee in the dynamic 
tests, with a slight overshoot and no oscillations in the step response of the pressure sen- 
sor. The relationship between average flow velocity (Vavg) and volume flow (Q) mea- 
sured in vivo was linear (Vavg=0.11 Q + 6.1, r=0.90) over a flow range between 30 and 
220 mVmin. Simultaneously obtained pressure signals were related to reference mea- 
surements by Pcombo= 1.02 Pmillar - 5.2, r=0.99, over a pressure range from 46 to 125 
mm Hg. 
Conclusion: A new 0.014" dual-sensor guide wire for intracoronary use combines well 
established technology into a single guide wire and faithfully records phasic signals of 
both pressure and flow velocity. Simultaneous acquisition of these signals distal to a cor- 
onary stenosis facilitates the determination of both stenosis and coronary microvascular 
resistance in humans, in addition to the concomitant assessment of both FFR and CFVR. 
11 27-24 Diagnosing Coronary Atheroeclerosls Using Intr ins ic  
Fluorescence and Reflectance 
Georoe O. Aneheiciu. Sweder W. E. van de Poll, Joseph T. Arendt, Markus G. Mueiler, 
Irene Georgakoudi, Abigail Haka, Barry Kuban, Qinggho Zhang, Jonathan Myles, 
Maryann Fitzmaudce, John R. Kramer, Michael S. Feld, The Cleveland Clinic 
Foundation, Cleveland, Ohio, Massachusetts Institute of Technology, Cambridge, 
Massachusetts. 
Background:. We present an algorithm for accurate diagnosis of coronary atharosclero- 
sis based on intrinsic fluorescence (IF) and diffuse reflectance spectra of in vitro arterial 
tissue. In contrast o fluorescence, IF spectra are free from distortions introduced by tis- 
sue scattering and absorption. 
Methods: We collected coronaries from heart transplant and autopsy cases. We mea- 
sured within one second white light reflectance and fluorescence emission spectra gen- 
erated at 11 laser excitation wavelengths (Xx) with an original instrument called the 
FastEEM IF spectra were extracted by combining reflectance and fluorescence spectra 
using a photon migration model. IF spectra were fit to a linear combination of collagen 
and elastin spectra at ~x=340 nm, and of collagen and component C at Zx=480 nm. The 
C spectrum was derived from multivariate curve resolution analysis of iF spectra and 
related to that of ceroid, a lipid oxidation product in atherosclerotic lesions. We calculated 
the contributions of collagen and elastin to IF at ~x=340 and of C at Zx=480 nm. We also 
calculated the contribution of beta-carotene absorption to reflectance. Two diagnostic 
algorithms were derived to differentiate non-atherosclerotic from atherosclerotic arteries. 
Specificity, sensitivity and validity were verified with a leave-one OUt cross-validation 
algorithm. 
Results: 110 coronary segments were studied: 22 normal and intimal fibrop[asia and 88 
non-calcified and calcified atherosclerotic/atheromatous plaques. An algorithm using 
contributions of collagen, elastin and C to IF and that of beta-carotene to reflectance sep- 
arated the two groups with sensitivity 95%, specificity 86% and positive predictive value 
(PPV) 97%. A second algorithm using percentage of collagen contribution to IF at Xx=340 
nm, contribution of C to IF at Xx =480 nm and that of beta-carotene to reflectance had 
sensitivity 95%, specificity 91% and PPV 96%. 
Conclusion: We have demonstrated that fundamental parameters extracted from spec- 
tral data can accurately diagnose atherosclerotic lesions using features similar to those 
used by pathologists, and expect the resulting algorithms to be more robust than those 
previously developed. 
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Background: Single-sensor thermography methods showed that inflammed, unstable 
plaques are hotter than stable ones. However, the advantage of studying the tempera- 
ture distdbution at 3600 on the arterial wall, has not been proven in vivo. 
Methods: For the purposes of the study, we catheterized 5 pigs with normal coronary 
arteries. In each pig, inflammation was induced at the proximal right coronary artery by 
traumatizing the arterial wall via high-pressure balloon inflation. After 4 days, arterial wall 
temperature was studied with a thermography catheter that comprises 4-therrmistor sen- 
sors attached at 360 ° around its dista~ tip. A single thermistor catheter was also used to 
study the temperature at the same area. All data were collected and analyzed in a PC 
console with appropriate software. Both catheters were retracted in the area of interest, 
using motorized pullback at speed 0.3mm/sec. 
Results: Both single and multi-sensor catheters detected elevated temperature at the 
site of injury (DT-0.15°C, p<0.01). However, the multi-sensor catheter showed additional 
differences in temperature around the arterial circumference, and gave the possibility of 
building a complete thermal map of the injured area in 3 dimensions. 
Conclusions: Multi-sensor thermography seems to be far better than single-sensor, not 
only because it gives more thsrmographic data for the same arterial length, but also 
because it enables visualization of temperature in 3 dimensions. 
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Background: Rotational Aortogram (RA) is a new imaging modality. It consist in a fast 
rotation (22.5 ° /sec) of the C-arm around the longitudinal plane of the vessel, while a 
radio-opaque contrast is injected. This motion, creates a high definition picture of the 
aorta that aloud views from multiple angles. The accuracy of this method has not been 
compared with established modes of imaging. This is the first study to compare the accu- 
racy and agreement of measurements obtained by RA and computer tomography (CT) 
scan for imaging of the abdominal aorta. 
Methods: Aortic qualitative tortuosity and quantitative angulation, upper neck, lower 
neck and aorta maximum luminal diameter and length were measured by RA and CT 
scan in 30 patients (26 males; mean age: 70±11 yr.) with abdominal aortic aneursyms 
(AAA). Spearman's correlation coefficients and agreement using the Bland-Attman 
method were analyzed for comparison and agreement between both modalities in the 
three aortic segments. 
Results: Both methods had significant correlation and agreement in diameters and 
lengths in all aortic segments (P<O.01). 
Correlation and Agreement (Bland-Airman Analysis) Between RA and CT Scan in 
AAA Evaluation 
Aortic Segment Correlation 95% C.I. P Value Agreement 95% CI 
(mm) (mm) 
Upper neck diameter 0.7999 0,58 to 0.89 <0.0001 -0.1 -0.8 to 0.6 
Upper neck lenght 0.4876 0.14 to0.72 0.0076 7.2 4.4 to 10 
Aneuryem max- 0.9555 0.89 to 0.98 <0.0001 0.4 -0.8 to 1.6 
diameter 
Aneurysm lenght 0.7391 0.51 to 0.87 <0.0001 11.6 7.5 to 15.6 
Lower neck diameter 0.9412 0.87 to 0.99 <0.0001 -0.2 -0.6 to 0.3 
Lower neck lenght 9.9299 0.80 to 0.97 <0.0001 0.3 -0.5 to 1.1 
Abdominal aorta tortuosity and angulation was better assessed by RA (P<0.001) when 
compared with CT scan. 
Conclusions: Intra-luminal aortic measurements obtained by RA have a significant cor- 
relation and agreement with measurements obtained by CT scan in patients with AAA. 
Rotational aortogram seems superior when compared with CT scan in the evaluation of 
aortic tortuosity and longitudinal angulation. 
